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DEPARTMENT,(3P HE&LTH &a HUM&N SERVICES Public Neaith Service 

emQ r~ndum 

Chemis try Review Branch, HFS-247 

FAP 4A4419 (MATW 763, M2.1.1):r Icuraray ~~~a~n~ Creation. Submis s ion dated 
4-7-94. Request of 4-20-94 from, @Erect Additives  Bran& Mornay exposure to 1,3- 
butadiene from the use of synthetic  n-octanol. 

ldirec t Additives  Branch, PIPS-216 
Attn: R. Angeles , Ph.D. 

Kuraray International is  proposing to d 21 CPR 172.864 (Sy~~~~ fatty  alcohols ) . The 
amendment would permit t$e safe use of @YXIO~  prepm from the hydro-dlmerization of 1,3- 
butadiene, (Two other manufMuring processes are current& des 
production of n-octanol.) You have requ$sted that we provide an es 

in this  regulation for 

to residual l,3-but&G ene from the use of Kuraray’s  “sy~~~ti~ MX%UIO~~ 
of CQnsumer exposure 

Background 

n-O c tanol is  presently  wid&ly  regulated for direc t and indjrec t uses as follows : (1) as a defoamer 
in the manufacture of, n&rocapsules  for flavoring oils  under $172,230 (Microcapsules  for 
flavoring oils ) , (2) 3 172.5 15 (Synthetic fhtvoring. substan- ~d’adj~v~~), (3) fur reaction with 
acids  lis ted for phenolic  resins  under 5175.300 in tbe ~o~ow~~g- regulations : $175.105 
(Adhesives), $175.300 (Resinous  and polymeric  tea 
resins  condensed with 4,4’-i~p~opy~~n~iph~nol epnz 

~~~5.~g~ (Xylene-formaldehyde 
resins ) , $175.390 

(Zinc - s ilicon diox ide matrix  coatings ) , ij176.170 and paperboard in 
contact with aqueous and fatty  foods) , and’ $177.1210 (Closures g gaskets for food 
containers ) , (4) for general use in the fmowmg regulations : fjl75.. 
$176.170, $177.1210, and $177.1350 (Ethylene-v iny l acetate c  

$175.380, $175.390, 
), (5) !$177.1200 

(Cellophane) and 5177.14i@  (Water-insoluble hydroxyethyl ~~~~ulo~~) as a defoaming agent in 
the manufacture of base sheet, and (6) @78.3480 (Sy~~e~~ fatty  ~~o~o~s). 

Under $172.864 and by cross-reference; to 8178.3480, synthetic  n-o<stanol may be used as a 
substitute for n-octanol derived from naturally  occurr ing fatty  ~c~hols  permitted in food and as 
components of food-contact iartic les  and @  an intermedi$e in the sy~~es~s of food additives  and 
other substances ~permitte+ as ~mponents of f~-~on~ct artic les . Since ~t-octanol, prepared 
by the hydro-dim&ration of 1,3-butadiene~ is  to replace naturally  -derived and other synthetic  
n-octanol, the overall exposure to n-octanol is  not expected to increase as a result of regulation 
of this  petition. However, in order to e&mate exposure to 1,3-butadiene from the use of this  
synthetically  derived n-octanol, an estimate of exposure to .n-octanof from ti its  regulated uses 
must be determined. Then+ by multiply i estimated daily  intake (EDI) of n-o&no1 for each 
use by the detec tion limit ~ for residual tadiene (< 1 ppm, as s  rted by the-present 
petition), an upp&imit ED1 of residual .it,3-butadiene from use of n-o&an01 can be edl&late&. 
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Previously (memorandum of 4- 14-94, R*; McD@& to 
exposure to residual 1,3-butadiene that +nigbt result 
additive petitions (FAPs 2B3 &B4236, 2l34337, and 3 
exposure (0.87 pg/p/dj was extremely ~~n~~ativ~ 
calculated for three of the @ve 
than reports of detected 1,3 
1,3-butadiene to food. 

The cumu&t.ive 

The estimated daily intqke IQSlX) of n-o~~ol fr~rn its use as a deform in the manufacture of 
microcapsules for flavoring 02s ;230) may be calculated on ~fo~a~on provided 
in FAP 8A2199. The petitioner of foods that may use flavor microcapsules and 
the expected use level of the microcap in~thuse fog& (see me~o~d~rn of 2-19-1968, M. 
Pro&a&a to W. Schaefer), which is beiow, 
present at no greater than 50 ppm in “~~r~su~~. 

The. ~~~~~ states that n-o&and is 
By mu se level of the 

microcapsules in a food by the ~maxjn$um level of n-octanol present in the 
microcapsules (50 ppm), :an con~ntration of n-octano~‘ in each fbod ~s1 be 
calculated, These values are 

chewing gum I 6.0 0.3 

f 0.03 

The mean intake and %, eaters &each fw (the percent of the ~~~~o~ that consumed each 
food listed at least once during thq su&ey period) was t+zn.lEiom tate 1982 -1987 Market 
Research Corporation of Ame15ca ECU) five year I$enu Census (19 88 USBAiNFCS for 
portion size) based on eaters-only data and are tabulated below. The total-sample mean intake 
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of each food is calculat& by m~tipl~g the eaters-only mu 
percent of the population that .cxkwwd~~~h food at 1-t owe d 

By multiplying the total-qmpIe mean 
food, the total-sample tiean ED-J of n+x%wI from $6 bairn 
calculated. The total-sam@e mean EDI $ reSiduril 1,3-bW&&e~& 
food is then calculated by mul~p~~g &j tot&J 
limit of residual 1,Zbutad~ene in n-octq@l).. 

n of n-octanol ijx that 
of each food can be 
e consumption of each 
y 1 ppm (the detection 
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The calculated total-sample, mean ED1 fo#: residual 1,3-b~~i~~e.~fr~m h of the foods is then 
summed to obtain -for. ~~s~u~ 1,3-Inttadiene (0.6 p&M). 
To calculate the ~~~~ ‘1,3-bu~d~~n~, the cumulative 
total-sample mean EDI for residual 1 ofall of these foods 
(87%).’ The mean cumulative eater is 0,7 pglpld. 

In order to calculate exposure to residual l,J-butadiene from the use of n-octanol as a flavoring 
agent in food, we have: relied’ on ~f~~~?n obtained ‘from the Flavor and Extract 
Manufacturers’ Assoc@ion (FIRk&4.))JResq@h Irqtitute 
on use levels of n-octanol in food (see fa$. of 4-21-94, 

~~~~~~s (RTFM) database 
I. ,to -R. Mmm.iel) * Tabulated 

below are the.foods contairring n-o&and d the .average use level of zz-~ta.nol in those foods, 
Tbemeanintakeofeachfcjodand %, w& taken from the 1982 - 1987 MRCA five year 
Menu Census (1987&G? X$DA/WCS f& portion size) based on eaters-only data and are 
tabulated below. The total-sample, mean @&d& for each food. is ~c~l~~~ by multiplying the 
eaters-only mean intake for: each food by the percent of ~~;~~~a~on that consumed each food 
at least once during the survey.period. j 

‘% eaters = [l -&l - &)J x 100 where & is the&action of e&err+ of food i. 

ooO168 
. 



By multiplying the total-sample mean .of a food by the usq level of n-octanol in that food, 
the total-sample mean EDT of n-@ano from the consumption of e+ch food ‘can be calculated. 
The total-sample mean ED1 of residk@ 113-btitidiene from “the ~o~s~rn~~o~ of eachfood is then 
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calculated by multipiying the total- mm EDI. of ~lt-oc@mol 
of residual 1;3-butadiene in n-o&mol’)~ “These values, 

m (the detection limit 
. 

The calculated total-samplq rnw ED1 fc@ residual 1,3~bu~~~ue from kzkcb of the foods is then 
summed to obtain the cumulative- tot&qple mean #IX for r&dual .li3-butadiene (1.5 rig/p/d). 
To calculate the cumulati$e eaters-only ;ElX ‘for re$$uql 1*3-b~~die~, the cumulative tot& 
sample mean ED1 for ksSual li3-btika&en~ is divided by the % eaters of all of these foods 
( = 1). The cumulative e$ters-or&y EDI! for fesidual l,?-bu~e~e is 1.5 rig/p/d. 

Exposure to n-octanol fro? its use as +, defoan@ng went in ~~~ph~e and water insoluble 
hydroxyethyl cellulose (g:l77.1200 And. $1?7,14UO) was ovulate in FAP SB1761 (see 
memorandum of 11-24-65, E. Detwil% to W. Schaefer). $‘e ~n~~~tion in food of n- 
octanol, based on 100% m&ration, was ~&ermined to,‘lse 2.3 ppm, king a consumption factor 
(CF) of 0.05 for- cellopban~, the &e&q ~n~n~~on af n+c __ f$om its use as a defoaming 
agent is 0.12 ppm. The EDI of pr-acta&l is: 

g/p/d x 0.12 x 1P g/g 

= 0.3j6 mg/p/d 
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The ED1 of residual 1,3-butadiene from the use of ,~-oc%nol as a def&g agent is then 
calctited by multi@yiqg the EI%of l(0.36 m&p/d) tim limit of residual 
1,3-butadiene (1 ppm). The l%DI of reside 1,3-bu~~e~ frum s use of n-octanol is 
0.36 rig/p/d. 

The food additive petitions from wl#b the rema@ing imiirect uses of n-octanol (cited 
previously) are derived do no an 
octanol, and thus, an exposure 

exposure to n- 

are also regulated under each uf 
$175.390, @76.i70, and fjl77 
in the synthesis of substances 
indirect regu2ations. 
in products derived polymers), would be 

The predicted ED1 to residual 1 ,S;butadien,e that might resu& from regul~~on of this petition for 
synthetic n-octanol is 15, rig/p/d with f&&or use of n-o$anol as the ~~~~~ple source. 

The consumer exposure ‘to residual ~,3-~u~iene from the use of synthetic n-octanol 
manufactured by the hydro-dimqization; of 1,3-butadiene is negligible. when compared to the 
predicted exposure of 0.87 hg/pYd from the presently p&d&g- unr~~lat~ indirect additive 
petitions (PAPS 2B3620,8B4083,. lB42Sb,wB4537, and 3B4377; see memorandum of 4-12-94, 
R. McDaniel to T. Brownj. 

ZIPS-226; 245; 248 (Hatifield); 247 (Kuznesof) 
~S-247:~cD~l:~S4-~537~~m:bu~~umb.~:4-26~94,5~2-94 
RD Init:MAAdams, 5-2-94 

PMXuznesof, 5-3-94 


